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umm 1 3 mmmctiz^ <ti> ^ idtj: 

mr»ffiaMi!g«^i7) I D T <?)3iril k miiWfeMWWM 

mrnx—^—SKv-vyj yjj^cofflwzmgmcomiz^t 
mmmwm&mtzimt& x a t ^ k * #m t-t 

[ ft 2 ] ffiUMLWc AttJ7»& =fc VSPHtS 

sf^fMt, f^BAajsjamaitciwiiii dt^em 

Ls DTfc£Wti*H:<9lSlfcft#JJK i d 

hnm.'y >vt.- ^vm? > f zmmmz&mthw- 
fiS^^mrie^°-/^--^^®?t -co>f y^? * 

tnzttm-t&mmx-j-s-^uy-i yjm^mmmg. 
mcomiz^Lt&Bmmmitnmmmf a it. 

nmmm f d 2 k tuar^t L<u^t zwmtT& 

PttflffliftsS^ti. J±**K±t^< k fc— 1 D 
Tk ico I DTt«SK3*i&Affl*SiHP*iJ:l^e»*fl[ 



JRWrU BfrlBffl^^Sftt^H^^OAai^afH^^i^ 

miiiimcD^\tm.mwim=Fc7) 1 DT^MkiufEeso 

^SIM^iSc £ mix -) n r >f y *3ft ojai&ic^ 

*fil9i?-*JgJSL, lalBAffi^S^tie?iJM I DTS- 
I DT^ESLT^^-SHIS^ffifiJcLT^D, 

B>riBe«optt*HjS*^^M^jjK 1 DToiit mb 

i?<r#wmFf-*rz<r>4 yy??yxiz£ *)B$&ti&& 

m@mcomtz£. t & wmmmmi<zim.-t^ ± a t= 

[ft*il6] MiBWtt«ffi^*^^«s«ffi*?*^ 

ffi^ y h *iSBBK-4 -f y?vA^4 yy? 9 y 
x^^i k £#G£k -r^w^i i , mm 2 , is^jb 

[»S3B7] MIB3¥tt^ffl^S^^«s«ffiS^*^ 
|fflB^^'y^--^^«^4To-f y^^yxji, j± 

xh'J 777^ yco^f y^'^^yx&^-ti'i kSr^ltk 

•r -stf «3B 1 , msm 2 , w^s 4 a fciiat*^ 5 en 
elfins] mmfemwrnm^mmimTfrt* 

■yy-itl.lzMf&ZtitzXhV vy'y-i yttztevl 9 
nxhU -yT^J yeyj y?7?yx£-£ts>c\t$:Wlik 

c mm 9 ] Mit±c^ <H-^iDTt 

Z\<r> I DTfc«aKS*iiAai*«?*iJ:l«BWffi*? 
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hw&? >vtz. «ti7 y f zw-mmmizmM-t &n 

mm? y v zmtth tfy? 4 yyv* a^uuas 

x-A"^fo^w yjF&te&mzti&w&mmmy < 
fv-piz&^x, 

a. mimmm&m'izmMZft&mmtfy'f 4 yyv 
mi^mz^tfmitfy? 4 y?vA 
^zitLTmmzii&mmjyrcom. mm^yf^y 
9'v a *<nmi2&m.wBFf-i$ =t xnmwm^ > f tc*r 

y 4)V5>> 

\moR 1 0 ] mnmLtizARJi^&zvmmn 
a l , rb^ijr iDTt wzmm? t nmz&mm 1 

liiriE&ttaM&*^£fl8B£JD8fcU firfB^ffigiffii&ffi 

zmm? yvtz\ ««i7 y f &nMmto&8&t&ft 
mmmmmFF t wr* v t-yots? >k* sat 

otiriaa*«fuS^ *j ± ixmbto 5 y f 4 f# 
uti t zmfflLt^&w&mmm? 4 jv 

umm 1 1 1 mm 1 asanas 1 0 iBts^tt^ 

[00 0 1] 

ft\^mm*m\zmth« 



[0002] 

ttiHIflSigHTH £ a < -$"4 - 

v wvf o*'-* yym t^o SSfiSitffflu ^tiT v > 
4. £*tf±. ^-o^S^fi. f 2 ^tst. 

( f 1 ± f 2 ) comn-mm^tt^ t\>? mM&m 
^^^^fflv^ifcse^afiMga^Hi 6tc7K 

[ 0 0 0 3 ] 0 1 6 t^-TJ; -5 1 , ilfl^H loot 
a, r>-T-^-i 1 otciftJBiftt^jL— /n 2 o^sSc^ 

2 0<7)«KC^#*B1BI»1 3 

[0004] KM JS^E ^ x.—)V 120!1 Z.~3<r>%rWM 
i^y 4 IV 9 1 2 1 , 12 2. IlOOfififi 123. 12 

4, ^ataMKBi 2 63&»^>fliiss*iT 

U4 0 

[000 5] Sf— c^WJSiBa^ 4)V9\1\ {±. ryf 
1 0 3&^SftL^g1Hl^lil^fi^&^§^4 «ta 

[0006] ^iMns i23it m-co^mmmy 

<)V?12 l^iliiL^gfifi-tSriiliLTV^. 
[0007] 126(i, ^OBgPH»i-^-i: 

[0 0 08] S^r-f-l 2 5(i«g|5^fitll 2 6A^tti 

[0009] ^— ^1/^122 it. 5 Jflf 

-l 2 5Tmmmm^k%mm*Tt>m-&$tifzmt,z$b 

iS«§^TV^4. 

[ooio] m~<7)iiiifi i24ii 

1 2 2%m.MLtz*mmm9 j ^immLx , mm 
ftt^i-yn 2 o«aafc«gR$*iJtm-^!Siig»i 

3 0 fcfsil-f-4 . 

[ooii] fi^am^i 3 oa, ©ss*ufe+rasi 
[ooi2]^j:i ^afis^a i o o -cii. 

«»l 2 6<o^aWHSS^aiHR*iJ:l«»-«W«Bi 

mm* mmmmmt^o > a**&g§*i4#>\ <r 

«0»«jaiftiR(iHRfc:^~<?>P«jlJi7 ^f^^ 1220 
a3KWfc&>6»5M H z Kfifc fc i h tzttrfh . 
[0013] fi!*, H^<?)»«aai7 ^l-?122tL 
Ts fti¥5- 1 8 3 3 8 0^t^.^ix4i o^lSifcO 

s &y 4iV?tf±.k Lxm^t>tiX^h« 
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[0014] jy-wsmmmsty •* i> 1 *> t 

JJB, «fM¥5 - 18 3 3 8 O#-CliM0lttfcEK3*l 

[0015] #ffl^9 - 2 6 1 o o 2-^-oj; a iz 
a v^vA^-mcnwmmzi. h A yy? ? y 

[00 16] 

9-261002 ^co^iTm, jffiSSJSwffiJSfflU;:* 

mx-h-ytz, 

[00 17] tfz, *Wi'?>A&ft : £:W6ti:i/>tztit 

y^A yy^-y vmmmm3*?n^mm£±% <m& 

>zmtffo 0 , i friz i -> xwe&effiB&FFtA Xtf^M 
it LT L £ o fcft. 5¥tt*H*S7 -r /V-yc&mAUz fc Rg 

[0 0 18] +^%^^y^yX)&fr£Bl i 9 
[0019] *#HI!tf>BW«, WttftHiSfft^M X£ 

AM-t i. i t it t t , fflk&wwK&Mis J; vffimi 
to ir & t s mmmmx ziimmz^&ztnx-z 

[0020] 

col DTtrwi DTt=S«5^Aas*«HFfeJ:t« 

«&5ST<OAtfi7Jffi^ tJ i t^BWffiSIHf 

-;^fn^ y^KtefflSft&Ptt^Wift:? ^ 
* fcfc l , Ml B3¥ttiMi!»^ <0 I D TOfi fc WE 

wftmmmm^commmam? 6 mib; >° -y 



mcomt,z4i t &&Mmmmmizimt& zoizlx^ 

[002 1 ] Ifi^<iI2 fcffi4»ttftBft7 * ;l^-C-fi. 

DTt msif t oiacMfij i» i d t SB t t 5 

v , MIBM^iJM I D T^f t MIB5¥tt^ffl^«^ 
yyy^yxizx VB&Ztih&M^^mmtZm 

B&mmcmmi / z{m~t& * ? tc ltv^ . 

[0022] lt^3 fcffi*9Mt^1ifift7 -f fl^rti. 

-ow n° -y ir- ^izmmcow^mmmm^wmtsix. 
yttizmm^ti&mw0mw.y jivtiz^x, we 
mt,z4Ltz>Bmmmttcommmf du. MiEftiio 

[0023] fftd<JH4 tffi4ant^H»7 ^ 
If 3 wflWtfc Mi T . msdMM<7)Wmmmm=F <?> 

-OOI DTtI«I DT^zm^^ti^AlHti^f-toi. 

tt, filB^iSc<7)W'l4^ffi^S^*l*Ii5fcJRiWL, lulBI* 
fiiftLii§tiSti7 y H k z\cr>mmy y v wvm. 

m^wmmm^fr hmw t ■/ s^ojwwf 4 x- 
<f>a yyy?>xiz£ ^m^tih^m^^mmmi 

[0024] |f*3S5 tffi*3Wt^lBife7 ^ 
HteM^ljffi I DT^iEBfr 9^-MHFfl&*«J«LT=5r 
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conm? > v ittvmmmzm m-h^m-tm^ti 
x% k> , mm&mcmmmwm^&mm i d mm 

[0025] K^6(=fl(spffiSBjR7 4 n-^-m, 
ll*ni. 2. 4. s^flbSfcjni-c, ftrfB^ttfiMg 
*f^>ae«fi9B^*>6«iB> * -y ^-^<waa§7- £ x- 

^k mlB^-v tr—z/COWM? > K 4 > 

[0026] 11*317 £ffi&5*tt£iiiafc7 /l^Ttt, 

it*in. 2, 4. stftfustani-c, fflrte^tt^BiS 

7)4 >7~7?y^i. mV&fiLhizmi&Ztvfcx h 'J -y 
7°?4 >£fzl±~?4 7nx V >J -yy°y4 >co4 V77 9 
yxZ-&tf£olzLX^2>« 

[0027] fif*If 8 \zm.hW&*m&7 4 JU^T-li. 

it^in, 2. 4. 5<rmmztoz_x, mwrmmmwi 

cd4 y^^yxii J*vr—i?±.£Bi&2tum V y 

[0028] %m.n9 t,z\%hm!mm&7 4 wc&* 

E.WMWLktiZ'Jr%: < k IDTt^IDTCi 
^ fc-eii^eih*BR§*i&««5 >- H k £ 7)W.m7 

la^y^v yfv4 ^z-ftLxmMZti&WMyy h<o 

[0029] ff^if 1 0 fcff 4 )V?X" 

it. KmmwLkt,zx&JiMT&£vmmm<mT-zMm 
u mBA&7jm=Fmzm.nMi dt^ubu m^< 



*F k m&s t •/ y'OlS 5 y H * 18Rt Z> #y 
y7" T 74\tfrhm$L%ti. x-^-^u74 ytt 
t,zm%nixhmmm®.7 A/uyizis^x. mmmm 

m&^y^-i?<r>7YU%stF£X°7)4 y?'7 9 yxizx o 
ffM$tLl>*«^^SJtliftS!c*t>jlBx-^-^^n^ 

buIBM^iJM I DT^i, 1ulB*2pfl:G 

^izmmzti&mitfy? a y7?4 ^n^m.. mi 
m^mm&^&mitfy? 4 y?v4**i\ Lxm 
ix&mm? y vcom. mn^yf 4 y^v4 ^huIbs 
mmim? a kitmrnm? y h (c«^-*saH2Mt» 

[0030] |f*il 1 1 tc^^ilfi^BT'ii. ff*3S 

1 3&»tiit*ja 1 0 mmcommm^.7 4 )v? zm^x ^ 

[003 1 ] tJLt<7)=t 5 If^Jl 1-10 
^HiS^ ^ ;l^^-C(i. I D T o§l k >f yy? 9 

yxmm ztixhx-y y°^m^ t%z> cot . macoiJ 

[0032] ttz, ii*H3-i oizm&wmmm? 
4)v?x-\±, mm^< k h—^&w&mwmmTcT)* 

>bf8W&Lb Ztll l zttm^&M9£X-^-^r-u7~4 y^ 
d 1 k , IrrlBfiHoSitt^Mife^eoa *>^< k i> — o 

cow&mmmm^co^mwmt ztuznm^-mmx 

[0033] 

tSfcTiSHr* 0 , H2iiiaiOX-x||iTfflll. n 

3 am i o^finiigs^Ei . 04 imicommm.mt.mxh 

4. 

[0034] Ell tc^-T <fc ^ Wtt^ffl^^ -f 1 
« , ^° v tr- i7 2 t JD» 2 *ufc ?¥tt^MMS^ 3 *j X 
W 1? ir~ i? 2 k 3 £ f#ig^ 4 ^ 

y^r?>f ^Atfr^mmztix^g,. 

[003 5] )*>y*r-i72\iT)V$1-%:y\ l zZ. OJBlRS 
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9>"b"5c. 5d, 5e, 5 f MLfc 

H2t=^-«t o iz. mmmimmmyyr 5 c , 

5e«5l#EltW6*^'L,TAttJ*«iWiaiHF7 c. 
ti^VHSa, 5bfcH«tgiSigL«S*^LTA 

[0036] M'&mmmmT 3 wt, jbb;mr3 a«« 

±CM§tift I dt (^y^-fy^/i/h^yxfa 

-If) 8a, 8b. 8c. 8d, 8 e fc Aifcftifff 9 
a. 9 bfe±tA'SP«fiS^9 c s 9e, 9g±0«Jfi 

[0037] J±m*M3 a £ LTf4, /Rifer, LiTaO 
3 . LiNb0 3 f(7)ffillI, *«V^li^7T-f T^<0 

*fiJSai«Lht; Z n OJl£ffM L tz fc o& if #fflv * 6 ft 

fcti, 3 6° M7bXMslLiTa0 3 
[0038] I D T 8 a 8 e J4, ^ft^SftfisiBieifrfc 

<fcoT3«M£tu IM3t;^i3£«H^£«j£LT£ 
•3 , I DT 8 a . 8 b 35*16^1 t;ffiB§^. IDT8c — 
8e^M^H-ffiB§iXTV^. ifc. IDT8a-8e 

t$r^. I DT8 a~8 e J $ > %-tllzMfS~$~Z>JxM 

ft&KJHK AffiTlSi^a, 9bfei^«mfiS 
f9c, 9e, 9«li, Al ifclAAl *±J^-fc-f-ft 

< fc' coWTffM^ixS . 
[00 3 9] ifc, Hlfcjjrriat, AttiTJiisB^ a 
{ A "7 -f -V - 4 £ tf- t T >y ^ - ^ 2 co A HI * IDM* 5 ^ 
K5atSBKS*L. At±i7J5ra^9b{4V-f^-4^^L 
T , N ° >y y _ ij 2 CO AJfcftfflKfli 7>K5b $ iXT 

^4. 3BWfi9IHF-9c«'7>f-V-4*^'tT:^y^- 

^2^ae*«fiL««ff5y h 5 c tcssttsn. xmmz 

>H5e fcSSR3*U M6«5ST- 9ei±7-{^ 
- 4 * ^ L T ^ v ^ — 2 <?5 A Si * WWS 5 >- K 5 e t 

5yK5d, 5 f im&&m&m=F 3 fc sms^t *j h 

[0040] J3Lh<0J: -5 3rflfj&?5PM4^ffij£:7 ^ 
ffliSSgR?Stt*H4tc^". i^k#, IDT8a{±ti 
M3 2/x mTS«b&* 8 0M, I D T 8 b (4fl[ffi^^ 3 



2 J umT*ftfc&*8 0*4\ I DT8 c(ilfM88^m 

•csflfce* 7 2 i d t 8 d immmM: ln^m-df 

SSC^ 1 1 6 *f , I DT 8 e {±H/RbS8 8 /z mT'^ff*^ 

iaa -c^H y r ? ? yx * o . 6nHtL. entii 

^9 gfyt?m£miL£T<V-4 y¥7?>X$:0 . 8nH 
XX£0. 6nHiUl^ t 

[004 1 ] ;«5lttilt7 -f 7)^(iG S MfflCO^I 

3t, K>H«i() { 94 7. 5MHz^lSSStlT^ 
4 . G S Mffl^i(£IHfltl^#^MaiSSHi 7 lMHz^ 

& . ffismomzts ^xmm 1 4 & 10& 

M$£fl^O"4^[>Jf ^JAM^ff 1089. 5MHzt4 
{4, 1 1 0 OMHztt&lZhv v7°tfl8&ZtlXt5 t ) . 

-€-<0jiSfcfctt4«aai4»4 2 d B t«&SWtA# < 

^IDT8c, 8d, 8e^fL S2p«fiffi^ 
9 c, 9g. 9 e*>^agp^ffiiTO>f Vf? 9VX.\,Z 

x^xm&zti&^mcDimmmkiz-wcfh. & 

mzm.M~ttllf h 7 -y -T\tZ i. ^X*rt&S0&£tfM&&. 

mzti&fztb. Fry y'tmmmmcr^mwm.^ 

•>/ Tcomm.m.i±mmmmm^cr,fp^mmm.co 
m 5 %\mxh hz\h tmt. 

[0042] ; <r> «£ d -ou^im 

V^GSM. EGSM TlitfraJl^fl^^&M^t*^ 

ft v . <r co j; a ^^rai^iSff -tco^jf ^ictc t 

[0043] ^rZX\ H5fcjjr*-J: 3 t§¥tt*H}S7 -f 
afrf^jSLfe. 5WHtfflt7-f/^Ui:EIl(: 

«^ 3 cD«2pmW? 9gt^-7v--y'2 «Spm©ffliJ 

coM^iJMtlEKSix^ I DT8dfcSSKS*Lft»Wffi 
S^9gt*fLT^>x^ y^' , 7-f^4-5l§l5JLSffi 

6 7 e <nmtz £hJ>?'7?y 

MZMtX. -^yf-i ^4 -31 #[M|Umi 6- 

^PUffiffll^j&T- 7 c «oe»fc: J:-l>^ yxtfi 

s T-co-f y ^ >-x«4 . h its l tzm&mm 

WL7jfV-? I ttZifcKX'h^ Ltztf~?X, IDT 

8 d O^i i; MfiS? 9 g 4 T"cO^ y 

mmfcyov? icr,m^ztt^-xm<^^>. ttz. mm 

(IIDT8c t£*1v?1&MZ1x&W9mBS9FF9 c 
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X4^<^hOX\ IDT8c«§ltl¥tfiSf9 

^x 

[0044] 127 i<505*tt^M^7 1 acDM 

jHR»tt*iS"$-. ^<50ti, IDT8a-8eil flffi 

? j)v?cohcr>bmthmm^x^%><, ttz. mmm 
fiasffp 9 c i>^sptffliT»'f y ^ * y^ii o . 3 

^'•^^yxtiO. 4nHt^0,l¥ififfif9eK 

[0045] 07 IZyjk-ti. o ;«?HSiStt7 4 )V 
9X\$ , 117 0MHz ftJfifc h77 T-rfflg&S £ 

0 . *£>j£fc:tsW-*j|»aKitt4 2 d B fcJftSWt^cS 
W+'t"ja»3K 1 1 0 M H z £*tJ&$-4 t ifiX'% h . 

mm.7 4 )v? 1 b t m 5 icss L-fcatttSHSfe? * /v? 1 

a fc <JDffljtjgJ± s 3 CO^BfiS^ 9 d 

y_^ 2 ^S2p«eiil5 y H 5 d 
f * y ^ >f 4 0 » 3 

!Sf9ftA-7^y2 y h 5 f * mm 

•t&ftyfl VV'VA^Afthh&Xh&o 09 

fciiH- i at. ;w ^r- 2 or*i®Ht; r-f r 9 v 
lOlffML, i*L*5ISDIU««6tcjettbTV^. 
[004 7] Ziilzk-oX. 01 OO^flHIKfc^rf J; 
3C, I DT8c«#3i$;ft-g>*ipmfiS^9 dt»L, 

^hgflS^ 7 d «t s y * y x^'M^ff Jn 

S*U I D T 8 e Wfi!§iX^»2p«eS^ 9 dt#L 
X < VtT7 A ^4 -51 § HI t«S 6 -KPBtfifll 
?FM^ 7 f <m.mz i s y ? y x^WJt#Jp 

[0 04 8] zcor."ocom&teyAT?v^-& 

«:iDT8c-8e ^iiSWy^^y:*. * «/h 
itLtiO, I D T8 c , SeCOmAb^rtl 

izmmztifzA >y??yxiz£ vffi&zti&immn 

[0049] 4 /l^ 1 b TfcL 0 1 1 

i dt:. 1400MHz ftifit h y «y rrsW&ffcS 
fiTfcD, -eo^(cfcft^M^fi(i:^4 7 d Bh^jme^ 

4fflJBifEm#^)+'C''ja4S3ft2 2 om 

[00 50] LfctfoT, Mi-ifilfi^^acOi+tmiS 
©■^)4"Dfflaaft2 2 0MHz'Cft'3fct&, HI <7)W 
tt^HJfe^ 4 1 14 0 0MHz ffiScOM**^ 



»3 0dB?*S«L, 08OWtt?IH$c7 -r/l^ 
1 b X'lt 1 4 0 0MHz U T&<r)ffiMm.1ffl}A 7dB#S 
i fc . ^<50MSS«§ £>fc 1 7 d B^«-rs ; fc 

[0051] ijct. ^m^m2(Dmmmm\<z^x 
mm-f&« M2cDnmmmn. muza^^xMmttz 
w&mmwL? 4)v*i commizmztifz idtsc- 

8ee>&S.&'bZ<'t&Z.b{iZ£ 0. IDT8c- 8e 

=fx-&4±i^oj?|^&^<-r^t^T*-l». 2r*j, id 
T8c~8 e<?)§4^/h$<-f-S#^i; tTi±. 

[0052] 11211 01 <r>W^mW&7 4 )V9 1 1 
fcttS I DT8c, 8ei7)glS-|<)2 0%I«L. ID 
T 8 d comML&fa4 0 %®M LT *^#ttSrSOS t> 

wfes, i cowtt^ffiife 7 -f/i^iics m mco^mm 

4»'W3iSto& I 94 7. 5MHzti£§^t^ 
4 . 1560MHz ftififc h 5 -y 7°^WM$iX 

xa <o , -?-<?5jafc:tj(tftsaaui«;4 o d b tsfcswte 
3oomhz ccm mt &zt § , m i vmmmm 

X*mfflLtzWmmWi 7 ^ )V? tc ib^T , § & ^WhIMI 

[ o o 5 3 ] n i commmmt Bit^yf^ 

-ft^'MAS „ -T^io^. HS^fi^BS?^;!^ 1 b 
Ci)(KIDT8c, 8 eO§M^*tj2 0%filL, I 
DT8d«fi^»4 0%ffi«LT^«itt^»KL^ 
Lcozmi 3^-r o dc^Wtt^Hfe^^^^TJi, 1 
8 7 0 MH z#ifit h 7 -y T^JigSiXTfc D , 

to, ^mmmm^)tp^mmx4 6 o mh z lizttf^tt 
[0054] Lfc*»-3t, micr>mmmmtm2^m 

1—4 6 0 MH z^itifcM S6SWt:»fiUa83R{i 
[0 0 5 5] Ill 09Sm<z>JBIB4:H*fc:, 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an acoustic wave filter capable of 
attenuating both image frequencies occurring on the high pass side and low pass 
side of a pass band without making a surface acoustic wave element size large. 
SOLUTION: This filter consists of a surface acoustic wave element 3 where IDTs 
8a to 8e, input-output terminals 9a and 9b and reference potential terminals 9c to 
9g are formed on a piezoelectric substrate 3a and a package which houses the 



element 3 internally and has electrode lands 5a to 5f and an external terminal 
and the resonance frequency of a resonator formed by inductances from the 
terminals 9c to 9g of the element 3 to the external terminal of the package is 
located near an image frequency which occurs when frequency conversion is 
performed through superheterodyne system for which the acoustic wave filter is 
used. 
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CLAIMS 



[Claim(s)] 

[Claim 1] At least one surface acoustic element by which the input/output 
terminal and reference potential terminal which are connected to at least one IDT 
and this IDT were formed on the piezo-electric substrate, Contain said surface 
acoustic element inside and it consists of packages which have the external 
terminal which connects to an external circuit the electrode land connected to the 
input/output terminal and reference potential terminal of said surface acoustic 
element, respectively, and this electrode land. In the surface acoustic wave filter 
used for a superheterodyne system With the capacity of IDT of said surface 
acoustic element, and the inductance from the reference potential terminal of 
said surface acoustic element to the external terminal of said package The 
surface acoustic wave filter characterized by making it located near the image 
frequency which produces the resonance frequency of the resonator formed in 
the case of frequency conversion of said superheterodyne system. 
[Claim 2] Form an input/output terminal and a reference potential terminal on a 
piezo-electric substrate, and the serial arm IDT is arranged between said 
input/output terminals. At least one surface acoustic element which has arranged 
the juxtaposition arm IDT between this serial arm IDT and a reference potential 
terminal, and constituted the ladder mold circuit in it, Contain said surface 
acoustic element inside and it consists of packages which have the external 
terminal which connects to an external circuit the electrode land connected to the 
input/output terminal and reference potential terminal of said surface acoustic 
element, respectively, and this electrode land. In the surface acoustic wave filter 
used for a superheterodyne system With the capacity of said juxtaposition arm 
IDT, and the inductance from the reference potential terminal of said surface 



acoustic element to the external terminal of said package The surface acoustic 
wave filter characterized by making it located near the image frequency which 
produces the resonance frequency of the resonator formed in the case of 
frequency conversion of said superheterodyne system. 

[Claim 3] In the surface acoustic wave filter used for the superheterodyne system 
with which two or more surface acoustic elements are contained by one package, 
and the center frequency of at least one surface acoustic element differs from the 
center frequency of other surface acoustic elements The delta frequency fd1 of 
the center frequency of said at least one surface acoustic element, and the 
image frequency produced in the case of frequency conversion of said 
superheterodyne system corresponding to this, said -- others -- the surface 
acoustic wave filter characterized by making almost equal the delta frequency fd2 
of the center frequency of at least one surface acoustic element, and the image 
frequency produced in the case of frequency conversion of said superheterodyne 
system corresponding to this among surface acoustic elements. 
[Claim 4] Among said two or more surface acoustic elements, the surface 
acoustic element of arbitration It comes to form the input/output terminal and 
reference potential terminal which are connected to at least one IDT and this IDT 
on a piezo-electric substrate. Said package It comes to form the external terminal 
which connects to an external circuit the electrode land which contains said two 
or more surface acoustic elements inside, and is connected to two or more of 
said input/output terminals and reference potential terminals of a surface acoustic 
element, respectively, and this electrode land. With the capacity of IDT of the 
surface acoustic element of said arbitration, and the inductance from the 
reference potential terminal of the surface acoustic element of said arbitration to 
the external terminal of said package The surface acoustic wave filter according 
to claim 3 characterized by making it located near the image frequency which 
produces the resonance frequency of the resonator formed in the case of 
frequency conversion of said superheterodyne system. 
[Claim 5] Among said two or more surface acoustic elements, the surface 



acoustic element of arbitration Form an input/output terminal and a reference 
potential terminal on a piezo-electric substrate, and the serial arm IDT is 
arranged between said input/output terminals. Arrange the juxtaposition arm IDT 
between this serial arm IDT and a reference potential terminal, and it comes to 
constitute a ladder mold circuit. Said package It comes to form the external 
terminal which connects to an external circuit the electrode land which contains 
said two or more surface acoustic elements inside, and is connected to two or 
more of said input/output terminals and reference potential terminals of a surface 
acoustic element, respectively, and this electrode land. With the capacity of the 
juxtaposition arm IDT of the surface acoustic element of said arbitration, and the 
inductance from the reference potential terminal of the surface acoustic element 
of said arbitration to the external terminal of said package The surface acoustic 
wave filter according to claim 3 characterized by making it located near the 
image frequency which produces the resonance frequency of the resonator 
formed in the case of frequency conversion of said superheterodyne system. 
[Claim 6] The inductance from the reference potential terminal of said surface 
acoustic element to the external terminal of said package is claim 1 characterized 
by including the inductance of the bonding wire which connects the electrode 
land of said package with the reference potential terminal of said surface 
acoustic element, claim 2, and a surface acoustic wave filter according to claim 4 
or 5. 

[Claim 7] The inductance from the reference potential terminal of said surface 
acoustic element to the external terminal of said package is claim 1 characterized 
by including the inductance of the stripline formed on the piezo-electric substrate, 
or a microstrip line, claim 2, and a surface acoustic wave filter according to claim 
4 or 5. 

[Claim 8] The inductance from the reference potential terminal of said surface 
acoustic element to the external terminal of said package is claim 1 characterized 
by including the inductance of the stripline formed on the package, or a microstrip 
line, claim 2, and a surface acoustic wave filter according to claim 4 or 5. 



[Claim 9] The surface acoustic element by which the input/output terminal and 
reference potential terminal which are connected to at least one IDT and this IDT 
were formed on the piezo-electric substrate, The package which has the external 
terminal which connects to an external circuit the electrode land which contains 
said surface acoustic element inside and is connected to the input/output 
terminal and reference potential terminal of said surface acoustic element, 
respectively, and this electrode land, In the surface acoustic wave filter which 
consists of bonding wires which connect the electrode land of said package with 
the reference potential terminal of said surface acoustic element, and is used for 
a superheterodyne system So that it may be located near the image frequency 
which produces the resonance frequency of the resonator formed of the capacity 
of IDT of said surface acoustic element, and the inductance from the reference 
potential terminal of said surface acoustic element to the external terminal of said 
package in the case of frequency conversion of said superheterodyne system 
Said capacity of IDT, the number of said bonding wire connected to said 
reference potential terminal, The surface acoustic wave filter characterized by 
setting up the connecting location corresponding to said reference potential 
terminal and said electrode land of the number of the electrode lands to which 
said reference potential terminal is connected through said bonding wire, and 
said bonding wire. 

[Claim 10] Form an input/output terminal and a reference potential terminal on a 
piezo-electric substrate, and the serial arm IDT is arranged between said 
input/output terminals. At least one surface acoustic element which has arranged 
the juxtaposition arm IDT between this serial arm IDT and a reference potential 
terminal, and constituted the ladder mold circuit in it, The package which has the 
external terminal which connects to an external circuit the electrode land which 
contains said surface acoustic element inside and is connected to the 
input/output terminal and reference potential terminal of said surface acoustic 
element, respectively, and this electrode land, In the surface acoustic wave filter 
which consists of bonding wires which connect the electrode land of said 



package with said reference potential terminal, and is used for a 
superheterodyne system So that it may be located near the image frequency 
which produces the resonance frequency of the resonator formed of the capacity 
of said juxtaposition arm IDT, and the inductance from the reference potential 
terminal of said surface acoustic element to the external terminal of said package 
in the case of frequency conversion of said superheterodyne system The 
capacity of said juxtaposition arm IDT, the number of said bonding wire 
connected to said reference potential terminal, The surface acoustic wave filter 
characterized by setting up the connecting location to said reference potential 
terminal and said electrode land of the number of the electrode lands to which 
said reference potential terminal is connected through said bonding wire, and 
said bonding wire. 

[Claim 11] Transmitter equipment characterized by using a surface acoustic 
wave filter according to claim 10 from claim 1. 



[Translation done.] 
* NOTICES * 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 



[Field of the Invention] This invention relates to the surface acoustic wave filter 
used for a superheterodyne system, and the transmitter equipment using it. 
[0002] 

[Description of the Prior Art] Generally, with mobile transmitter equipments, such 
as a land mobile radiotelephone and a cellular phone, in order to make sensibility 
and stability high, the receiving technique of a superheterodyne system is used. 
This is a method which uses the phenomenon in which the signal wave of the 
sum and difference (f1**f2) is obtained, and changes the signal wave which 
received into a low frequency, when two signal waves f1 and f2 are mixed. The 
typical transmitter equipment using this method is shown in drawing 16 . 
[0003] As shown in drawing 16 , with transmitter equipment 100, the high 
frequency module 120 is connected to an antenna 110, and the digital disposal 
circuit 130 is connected to the latter part of the high frequency module 120. 
[0004] The high frequency module 120 consists of two band-pass filters 121, 122 
or 2 amplifier 123 and 124, a mixer 125, and a local oscillator 126. 
[0005] The first band-pass filter 121 passes the input signal which received from 
the antenna 110, and the passband is chosen so that signals other than the input 
signal which received from the antenna 110 may be attenuated. 
[0006] The first amplifier 123 is amplifying the input signal which passed the first 
band-pass filter 121. 

[0007] As for the local oscillator 1 26, the frequency of a local oscillation signal is 
set up so that the sum or the difference of the local oscillation signal and input 
signal may serve as the target intermediate frequency signal. 
[0008] The mixer 125 mixed the local oscillation signal and input signal which 
were outputted from the local oscillator 126, and has changed them into the 
intermediate frequency signal. 

[0009] Image cycle signals other than an intermediate frequency signal to 
generate the second band-pass filter 122, when a local oscillation signal and an 
input signal are mixed by the mixer 125 are attenuated, and the passband is 
chosen so that the target intermediate frequency signal may be passed. 



[0010] The second amplifier 124 amplifies the intermediate frequency signal 
which passed the second band-pass filter 122, and transmits it to the digital 
disposal circuit 130 connected to the latter part of the high frequency module 120. 
[001 1] The digital disposal circuit 130 processed the transmitted intermediate 
frequency signal, for example, has changed it into voice etc. 
[0012] With such transmitter equipment 100, although the frequency (henceforth 
image frequency) of an image cycle signal is determined by the frequency of the 
local oscillation signal of a local oscillator 126, and the center frequency of the 
second band-pass filter 122, generally this image frequency is generated at the 
place which separated hundreds of MHz from the passband of the second band- 
pass filter 122. 

[001 3] Conventionally, the ladder mold surface acoustic wave filter which 
connects two or more surface acoustic wave resonators which are looked at by 
JP,5-183380,A in the shape of a ladder as the second band-pass filter 122 is 
mainly used. 

[0014] As for a ladder mold surface acoustic wave filter, near the passband, a 
field with the high magnitude of attenuation is formed from the first. In the above 
and JP,5-183380,A, the pass band width of a filter was expanded by adding an 
inductance to the resonator arranged at a juxtaposition arm, the high decay area 
was moved to the low-pass side by this, and the damping property by the side of 
low-pass [ near the passband ] is improved. However, by this approach, in order 
to also follow expansion of pass band width on coincidence, it was not suitable 
for attenuating what is generated at the place which separated hundreds of MHz 
from the passband of a filter like image frequency. 

[0015] Moreover, the high decay area was set as the point of the request by the 
side of low-pass [ of a passband ] by inserting in juxtaposition the inductance 
component by connecting means, such as a bonding wire, and the capacitance 
component which connections, such as the bonding pad section, generate 
between reference potentials like JP, 9-261 002,A, suppressing expansion of pass 
band width. 



[0016] 

[Problem(s) to be Solved by the Invention] However, although it was possible to 
have attenuated the image frequency produced in the low-pass side of a 
passband by the approach of JP,9-261002,A, it was difficult to attenuate the 
image frequency produced in the high region side of a passband. 
[0017] Moreover, since it was necessary to take large connections and float 
electrodes, such as the bonding pad section, in order to take a capacitance 
component, and surface acoustic element size was enlarged by this, there was a 
limitation also in the miniaturization of a surface acoustic wave filter. 
[0018] Furthermore, when it was going to prevent enlargement of surface 
acoustic element size, taking sufficient capacitance component, the connection 
of a float electrode and the bonding pad section etc. needs to be arranged 
without a clearance, and the design of each arrangement and connection had 
few degrees of freedom. 

[0019] The purpose of this invention is to offer the surface acoustic wave filter 
which can also attenuate the image frequency produced in which [ by the side of 
the high region of a passband, and low-pass ], without enlarging surface acoustic 
element size. 
[0020] 

[Means for Solving the Problem] so, with the surface acoustic wave filter 
concerning claim 1 At least one surface acoustic element by which the 
input/output terminal and reference potential terminal which are connected to at 
least one IDT and this IDT were formed on the piezo-electric substrate, Contain 
said surface acoustic element inside and it consists of packages which have the 
external terminal which connects to an external circuit the electrode land 
connected to the input/output terminal and reference potential terminal of said 
surface acoustic element, respectively, and this electrode land. In the surface 
acoustic wave filter used for a superheterodyne system With the capacity of IDT 
of said surface acoustic element, and the inductance from the reference potential 
terminal of said surface acoustic element to the external terminal of said package 



He is trying to be located near the image frequency which produces the 
resonance frequency of the resonator formed in the case of frequency 
conversion of said superheterodyne system. 

[0021] With the surface acoustic wave filter concerning claim 2, an input/output 
terminal and a reference potential terminal are formed on a piezo-electric 
substrate. At least one surface acoustic element which has arranged the serial 
arm IDT between said input/output terminals, has arranged the juxtaposition arm 
IDT between this serial arm IDT and a reference potential terminal, and 
constituted the ladder mold circuit, Contain said surface acoustic element inside 
and it consists of packages which have the external terminal which connects to 
an external circuit the electrode land connected to the input/output terminal and 
reference potential terminal of said surface acoustic element, respectively, and 
this electrode land. In the surface acoustic wave filter used for a superheterodyne 
system He is trying to be located near the image frequency which produces the 
resonance frequency of the resonator formed of the capacity of said juxtaposition 
arm IDT, and the inductance from the reference potential terminal of said surface 
acoustic element to the external terminal of said package in the case of 
frequency conversion of said superheterodyne system. 
[0022] With the surface acoustic wave filter concerning claim 3, two or more 
surface acoustic elements are contained by one package. In the surface acoustic 
wave filter used for the superheterodyne system with which the center frequency 
of at least one surface acoustic element differs from the center frequency of other 
surface acoustic elements The delta frequency fd 1 of the center frequency of 
said at least one surface acoustic element, and the image frequency produced in 
the case of frequency conversion of said superheterodyne system corresponding 
to this, said -- others -- the delta frequency fd2 of the center frequency of at least 
one surface acoustic element and the image frequency produced in the case of 
frequency conversion of said superheterodyne system corresponding to this is 
made almost equal among surface acoustic elements. 
[0023] With the surface acoustic wave filter concerning claim 4, it adds to the 



configuration of claim 3. Among said two or more surface acoustic elements the 
surface acoustic element of arbitration It comes to form the input/output terminal 
and reference potential terminal which are connected to at least one IDT and this 
IDT on a piezo-electric substrate. Said package It comes to form the external 
terminal which connects to an external circuit the electrode land which contains 
said two or more surface acoustic elements inside, and is connected to two or 
more of said input/output terminals and reference potential terminals of a surface 
acoustic element, respectively, and this electrode land. With the capacity of IDT 
of the surface acoustic element of said arbitration, and the inductance from the 
reference potential terminal of the surface acoustic element of said arbitration to 
the external terminal of said package He is trying to be located near the image 
frequency which produces the resonance frequency of the resonator formed in 
the case of frequency conversion of said superheterodyne system. 
[0024] With the surface acoustic wave filter concerning claim 5, it adds to the 
configuration of claim 3. Among said two or more surface acoustic elements the 
surface acoustic element of arbitration Form an input/output terminal and a 
reference potential terminal on a piezo-electric substrate, and the serial arm IDT 
is arranged between said input/output terminals. Arrange the juxtaposition arm 
IDT between this serial arm IDT and a reference potential terminal, and it comes 
to constitute a ladder mold circuit. Said package It comes to form the external 
terminal which connects to an external circuit the electrode land which contains 
said two or more surface acoustic elements inside, and is connected to two or 
more of said input/output terminals and reference potential terminals of a surface 
acoustic element, respectively, and this electrode land. With the capacity of the 
juxtaposition arm IDT of the surface acoustic element of said arbitration, and the 
inductance from the reference potential terminal of the surface acoustic element 
of said arbitration to the external terminal of said package He is trying to be 
located near the image frequency which produces the resonance frequency of 
the resonator formed in the case of frequency conversion of said 
superheterodyne system. 



[0025] the surface acoustic wave filter concerning claim 6 -- the configuration of 
claims 1,2,4, and 5 -- in addition, he is trying for the inductance from the 
reference potential terminal of said surface acoustic element to the external 
terminal of said package to contain the inductance of the bonding wire which 
connects the electrode land of said package with the reference potential terminal 
of said surface acoustic element 

[0026] the surface acoustic wave filter concerning claim 7 -- the configuration of 
claims 1,2,4, and 5 -- in addition, he is trying for the inductance from the 
reference potential terminal of said surface acoustic element to the external 
terminal of said package to contain the inductance of the stripline formed on the 
piezo-electric substrate, or a microstrip line 

[0027] the surface acoustic wave filter concerning claim 8 -- the configuration of 
claims 1,2,4, and 5 -- in addition, he is trying for the inductance from the 
reference potential terminal of said surface acoustic element to the external 
terminal of said package to contain the inductance of the stripline formed on the 
package, or a microstrip line 

[0028] The surface acoustic element by which the input/output terminal and 
reference potential terminal which are connected to at least one IDT and this IDT 
were formed on the piezo-electric substrate with the surface acoustic wave filter 
concerning claim 9, The package which has the external terminal which connects 
to an external circuit the electrode land which contains said surface acoustic 
element inside and is connected to the input/output terminal and reference 
potential terminal of said surface acoustic element, respectively, and this 
electrode land, In the surface acoustic wave filter which consists of bonding wires 
which connect the electrode land of said package with the reference potential 
terminal of said surface acoustic element, and is used for a superheterodyne 
system So that it may be located near the image frequency which produces the 
resonance frequency of the resonator formed of the capacity of IDT of said 
surface acoustic element, and the inductance from the reference potential 
terminal of said surface acoustic element to the external terminal of said package 



in the case of frequency conversion of said superheterodyne system Said 
capacity of IDT, the number of said bonding wire connected to said reference 
potential terminal, The connecting location corresponding to said reference 
potential terminal and said electrode land of the number of the electrode lands to 
which said reference potential terminal is connected through said bonding wire, 
and said bonding wire is set up. 

[0029] With the surface acoustic wave filter concerning claim 10, an input/output 
terminal and a reference potential terminal are formed on a piezo-electric 
substrate. At least one surface acoustic element which has arranged the serial 
arm IDT between said input/output terminals, has arranged the juxtaposition arm 
IDT between this serial arm IDT and a reference potential terminal, and 
constituted the ladder mold circuit, The package which has the external terminal 
which connects to an external circuit the electrode land which contains said 
surface acoustic element inside and is connected to the input/output terminal and 
reference potential terminal of said surface acoustic element, respectively, and 
this electrode land, In the surface acoustic wave filter which consists of bonding 
wires which connect the electrode land of said package with said reference 
potential terminal, and is used for a superheterodyne system So that it may be 
located near the image frequency which produces the resonance frequency of 
the resonator formed of the capacity of said juxtaposition arm IDT, and the 
inductance from the reference potential terminal of said surface acoustic element 
to the external terminal of said package in the case of frequency conversion of 
said superheterodyne system The capacity of said juxtaposition arm IDT, the 
number of said bonding wire connected to said reference potential terminal, The 
connecting location to said reference potential terminal and said electrode land of 
the number of the electrode lands to which said reference potential terminal is 
connected through said bonding wire, and said bonding wire is set up. 
[0030] With the transmitter equipment concerning claim 1 1 , the surface acoustic 
wave filter according to claim 10 is used from claim 1. 
[0031] As mentioned above, with the surface acoustic wave filter concerning 



claims 1-10, since an inductance is added to the capacity of IDT, and a serial and 
it becomes a trap resonator, desired image frequency can be attenuated. 
[0032] moreover, with the surface acoustic wave filter concerning claims 3-10 
The delta frequency fd1 of the center frequency of said at least one surface 
acoustic element, and the image frequency produced in the case of frequency 
conversion of said superheterodyne system corresponding to this, said -- others, 
since the delta frequency fd2 of the center frequency of at least one surface 
acoustic element and the image frequency produced in the case of frequency 
conversion of said superheterodyne system corresponding to this is made almost 
equal among surface acoustic elements The circuit which performs processing 
after an intermediate frequency signal to two or more filters constituted by the 
surface acoustic element of these plurality can be communalized. 
[0033] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of the 1st of this 
invention is explained using drawing 1 -4. Drawing 1 is the top view which took 
the covering device of the surface acoustic wave filter in which the gestalt of 
operation of the 1 st of this invention is shown, and looked at the interior, and 
drawing 2 is [ the representative circuit schematic of drawing 1 and drawing 4 of 
X-X-ray sectional view of drawing 1 and drawing 3 ] the frequency-characteristics 
Figs, of drawing 1. 

[0034] As shown in drawing 1 , the surface acoustic wave filter 1 consists of 
bonding wires 4 which connect the surface acoustic element 3 contained in the 
package 2, and a package 2 and a surface acoustic element 3. 
[0035] The package 2 is formed with the alumina etc. and has the covering 
device. Moreover, it is formed in the interior of a package 2, when the I/O lateral 
electrode lands 5a and 5b and the reference potential lateral electrode lands 5c, 
5d, 5e, and 5f print and calcinate a metal or plate it. Furthermore, as shown in 
drawing 2 , the reference potential lateral electrode lands 5c and 5e are 
connected to the I/O side external terminals 7c and 7e through the leading-about 
electrode 6. In addition, although not illustrated, the I/O lateral electrode lands 5a 



and 5b are taken about similarly, and are connected to the I/O side external 
terminal through the electrode, and the reference potential lateral electrode lands 
5d and 5f are taken about similarly, and are connected to the reference potential 
side external terminal through the electrode. 

[0036] A surface acoustic element 3 consists of piezo-electric substrate 3a, IDT 
(INTADEJITARUTORANSUDEYUSA) 8a, 8b, 8c, 8d, and 8e formed on it, 
input/output terminals 9a and 9b, and reference potential terminals 9c, 9e, and 
9g. 

[0037] As piezo-electric substrate 3a, the thing in which the ZnO film was formed 
on insulating substrates, such as Xtal, LiTa03, a piezo-electric substrate of 
LiNb03 grade, or sapphire, etc. is used. In addition, if direction propagation 
LiTaOof 36-degree rotation Y cut X3 substrate is used, since the 
electromechanical coupling coefficient is comparatively high compared with other 
ingredients, broadband-ization of a passband can be attained. 
[0038] The transmission line connects, respectively, IDT(s) 8a-8e constitute the 
ladder mold, as shown in drawing 3 , IDT(s) 8a and 8b are arranged at a serial, 
and IDT(s) 8c-8e are arranged at juxtaposition. In addition, although the reflector 
has been arranged at the both sides of the surface wave propagation direction of 
IDT(s) 8a-8e, respectively and energy is shut up effectively, a reflector is not 
needed, when making it reflect by the case where there are many logarithms of 
IDT, or the end face and energy is fully shut up. the metal with which the reflector 
corresponding to these [ 8a-IDT 8e ] or it, the transmission line, input/output 
terminals 9a and 9b, and the reference potential terminals 9c, 9e, and 9g use 
aluminum or aluminum as a principal component -- vacuum evaporationo -- or 
sputtering is carried out and it is formed by technique, such as photolithography. 
[0039] Moreover, as shown in drawing 1 , input/output terminal 9a is connected 
to I/O lateral electrode land 5a of a package 2 through a wire 4, and input/output 
terminal 9b is connected to I/O lateral electrode land 5b of a package 2 through 
the wire 4. Reference potential terminal 9c is connected to reference potential 
lateral electrode land 5c of a package 2 through a wire 4, 9g of reference 



potential terminals is connected to I/O lateral electrode land 5e of a package 2 
through a wire 4, and reference potential terminal 9e is connected to I/O lateral 
electrode land 5e of a package 2 through the wire 4. In addition, it does not 
connect with a surface acoustic element 3, but the reference potential lateral 
electrode lands 5d and 5f of a package 2 are float electrode lands. 
[0040] The frequency characteristics of the surface acoustic wave filter of the 
above configurations are shown in drawing 4 . this time -- IDT8a -- 32 
micrometers of electrode finger length -- a logarithm -- 80 pairs and IDT8b -- 32 
micrometers of electrode finger length -- a logarithm -- 80 pairs and IDT8c -- 88 
micrometers of electrode finger length -- a logarithm -- 72 pairs and IDT8d -- the 
logarithm makes [ the logarithm ] 1 16 pairs and IDT8e 72 pairs by 88 
micrometers of electrode finger length by 117 micrometers of electrode finger 
length. Moreover, the inductance from reference potential terminal 9c to a 
reference potential is set to 0.6nH(s), the inductance from 9g of reference 
potential terminals to a reference potential is set to 0.8nH(s), and the inductance 
from reference potential terminal 9e to a reference potential is set to 0.6nH(s). 
[0041] Since this surface acoustic wave filter is constituted as a receiving-side 
RF filter for GSM, as shown in drawing 4 , center frequency is set as 947.5MHz. 
In the object for GSM, since the frequency of an intermediate frequency signal 
has common 71 MHz, the center frequency of the image cycle signal which poses 
a problem in transmitter equipment is produced in 1089.5 MHz. As shown in 
drawing 4 , with this surface acoustic wave filter, the trap is formed near 
1 100MHz and it turns out that the magnitude of attenuation in that point is large 
on about 42dB and an effectiveness target. This trap is in agreement at the 
resonance frequency of the resonator constituted by the inductance from the 
capacity and the reference potential terminals 9c, 9g, and 9e of IDT 8c, 8d, and 
8e arranged at the juxtaposition arm to a reference potential. Moreover, although 
it is not necessary to make in agreement the center frequency of a trap and an 
image cycle signal since the magnitude of attenuation of the near will be 
improved by the trap if such a trap is set up near the center frequency of an 



image cycle signal, it is desirable [ the frequency of a trap ] that it is less than 
about 5% of the center frequency of an image cycle signal, in view of attenuation 
extent near the trap. 

[0042] In recent years, RF-ization of an intermediate frequency signal is 
considered by GSM and EGSM using such a surface acoustic wave filter. Image 
signalling frequency also becomes high with RF-izing of such an intermediate 
frequency signal. 

[0043] Then, as shown in drawing 5 , surface acoustic wave filter 1a was created. 
The difference with the surface acoustic wave filter 1 shown in surface acoustic 
wave filter 1a and drawing 1 is a point with the bonding wire 4 which connects 
reference potential side land 5c of a package 2 with 9g of reference potential 
terminals of a surface acoustic element 3. In addition to the inductance by the 
path of external terminal 7e, the inductance by the path of external terminal 7c is 
arranged a bonding wire 4-leading-about electrode 6-reference potential side a 
bonding wire 4-leading-about electrode 6-reference potential side at juxtaposition 
to 9g of reference potential terminals connected to IDT8d arranged by this at the 
central juxtaposition arm as shown in the equal circuit of drawing 6 . For this 
reason, the inductance from 9g of reference potential terminals to a reference 
potential becomes small compared with the surface acoustic wave filter 1 shown 
in drawing 1 . Therefore, the resonance frequency of the resonator constituted by 
the inductance from the capacity and 9g of reference potential terminals of IDT8d 
to a reference potential becomes high compared with the case of the surface 
acoustic wave filter 1. Moreover, also in reference potential terminal 9c similarly 
connected to IDT8c, respectively, since the inductance from reference potential 
terminal 9c to a reference potential becomes small compared with the surface 
acoustic wave filter 1 shown in drawing 1 , the resonance frequency of the 
resonator constituted by the capacity of IDT8c and the inductance from reference 
potential terminal 9c to a reference potential becomes high compared with the 
case of the surface acoustic wave filter 1 . 

[0044] The frequency characteristics of this surface acoustic wave filter 1a are 



shown in drawing 7 . this time -- IDT(s) 8a-8e -- electrode finger length and a 
logarithm -- all - center frequency uses the same thing as the thing of the surface 
acoustic wave filter shown in drawing 4 . Moreover, the inductance from 
reference potential terminal 9c to a reference potential serves as 0.3nH(s), the 
inductance from 9d of reference potential terminals to a reference potential 
serves as 0.4nH(s), and the inductance to a reference potential serves as 
0.3nH(s) from reference potential terminal 9e. 

[0045] As shown in drawing 7 , with this surface acoustic wave filter, the trap is 
formed near 1 1 70MHz and it turns out that the magnitude of attenuation in that 
point is large on about 42dB and an effectiveness target. Therefore, it can 
respond to the center frequency of 1 10MHz of an intermediate frequency signal. 
[0046] Next, as an example RF-ized further, as shown in drawing 8 , surface 
acoustic wave filter 1b was created. The difference with surface acoustic wave 
filter 1 a shown in surface acoustic wave filter 1 b and drawing 5 is a point which 
has the bonding wire 4 which connects reference potential side land 5d of a 
package 2 with 9d of reference potential terminals of a surface acoustic element 
3, and has the bonding wire 4 which connects reference potential side land 5f of 
a package 2 with 9f of reference potential terminals of a surface acoustic element 
3. Moreover, as shown in drawing 9 , the diamond touch section 10 was formed 
in the inner base of a package 2, this was taken about, and it has connected with 
an electrode 6. 

[0047] As shown in the equal circuit of drawing 10 , the inductance by the path of 
7d of bonding wire 4-leading-about electrode 6-reference potential side external 
terminals is added to juxtaposition by this to 9d of reference potential terminals 
connected to IDT8c, and the inductance by the path of 7f of bonding wire 4- 
leading-about electrode 6-reference potential side external terminals is added to 
juxtaposition to 9d of reference potential terminals connected to IDT8e. 
[0048] Furthermore, since these two paths are connected by the diamond touch 
section 10, the inductance which becomes in parallel with each other and is 
further connected to IDT(s) 8c-8e becomes small. The frequency of the resonator 



constituted by this by the inductance connected to the capacity of IDT(s) 8c and 
8e and it becomes high. 

[0049] In this surface acoustic wave filter 1b, as shown in drawing 1 1 , the trap is 
formed near 1400MHz, and since the magnitude of attenuation in that point 
becomes large on about 47dB and an effectiveness target, it can respond to the 
center frequency of 220MHz of an intermediate frequency signal. 
[0050] It can follow, for example, the magnitude of attenuation near 1400MHz 
can obtain about 47dB by surface acoustic wave filter 1 b of drawing 8 to the 
magnitude of attenuation near 1400MHz being about 30dB with the surface 
acoustic wave filter 1 of drawing 1 , when it is the center frequency of 220MHz of 
the intermediate frequency signal of transmitter equipment, and it can be 
improved by 17 moredB of the magnitude of attenuation. 

[0051] Next, the gestalt of operation of the 2nd of this invention is explained. The 
gestalt of the 2nd operation makes high the frequency of the resonator 
constituted by the inductance connected to the capacity of IDT(s) 8c-8e, and it by 
making small capacity of IDT(s) 8c-8e allotted to the juxtaposition arm of the 
surface acoustic wave filter 1 explained in drawing 1 . In addition, technique, 
such as making crossover width of face small and lessening a logarithm as the 
technique of making small capacity of IDT(s) 8c-8e, can be used. 
[0052] Drawing 12 reduces the capacity of IDT(s) 8c and 8e in the surface 
acoustic wave filter 1 of drawing 1 about 20%, reduces the capacity of IDT8d 
about 40%, and measures the property. Since this surface acoustic wave filter is 
constituted as a receiving-side RF filter for GSM, as shown in drawing 12 , center 
frequency is set as 947.5MHz. At this time, the trap is formed near 1560MHz and 
it turns out that the magnitude of attenuation in that point is large on about 40dB 
and an effectiveness target. Therefore, with the surface acoustic wave filter of the 
gestalt of this operation, it can respond to the frequency of 300MHz of an 
intermediate frequency signal, and RF-ization of an intermediate frequency signal 
is still attained compared with the surface acoustic wave filter explained with the 
gestalt of the 1st operation. 



[0053] Moreover, RF-ization of an intermediate frequency signal can be further 
desired by the number of a bonding wire like the gestalt of the 1st operation. That 
is, what reduced the capacity of IDT(s) 8c and 8e in surface acoustic wave filter 
1b of drawing 8 about 20%, reduced the capacity of IDT8d about 40%, and 
measured the property is shown in drawing 13 . With this surface acoustic wave 
filter, the trap is formed near 1870MHz, and since the magnitude of attenuation in 
that point becomes large on about 42dB and an effectiveness target, it can 
respond to the center frequency of 460MHz of an intermediate frequency signal. 
[0054] Therefore, by combining the gestalt of the 1st operation, and the gestalt of 
the 2nd operation, if it is the range of 71-460MHz of intermediate frequency 
signals, the magnitude of attenuation in image signalling frequency can be raised 
effectively. 

[0055] In addition, although it is not necessary to make in agreement the center 
frequency of a trap and an image cycle signal since the magnitude of attenuation 
of the near will be improved by the trap like the gestalt of the 1st operation if such 
a trap is set up near the center frequency of an image cycle signal, it is desirable 
[ the frequency of a trap ] that it is less than about 5% of the center frequency of 
an image cycle signal, in view of attenuation extent near the trap. 
[0056] Next, the gestalt of operation of the 3rd of this invention is explained using 
drawing 14 . Drawing 14 is the top view which took the covering device of the 
surface acoustic wave filter in which the gestalt of operation of the 3rd of this 
invention is shown, and looked at the interior. 

[0057] As shown in drawing 14 , the dual band surface acoustic wave filter 1 1 
equipped with two band-pass filters 21 and 31 with which center frequency differs 
is constituted from the bonding wire which connects the terminal on piezo-electric 
substrate 13a, and the package 12 and piezo-electric substrate 13a which were 
contained in the package 12 by the gestalt of this operation. 
[0058] The package 12 is formed with the alumina etc. and has the covering 
device which is not illustrated. Moreover, it is formed in the interior of a package 
12, when the I/O lateral electrode lands 25a, 25b, 35a, and 35b and the 



reference potential lateral electrode lands 25c, 25e, 35c-35f print and calcinate a 
metal or plate it. Furthermore, the I/O lateral electrode lands 25a, 25b, 35a, and 
35b and the reference potential lateral electrode lands 25c, 25e, 35c-35f are 
connected to the external terminal through the leading-about electrode, 
respectively like the package of the surface acoustic wave filter explained with 
thegestalt of the 1st operation. 

[0059] On piezo-electric substrate 13a, two or more IDT(s), two or more 
input/output terminals, and a reference potential terminal are formed, two surface 
acoustic elements are constituted, and it has become band-pass filters 21 and 31, 
respectively. 

[0060] The band-pass filter 21 constitutes the same equal circuit as drawing 3 , 
and the center frequency is set as 1842.5 MHz. Since the resonance frequency 
of the resonator by the inductance to the reference potential terminal connected 
to the capacity of IDT allotted to two or more juxtaposition arms and it is set up 
near 1430MHz as this band-pass filter 21 is shown in drawing 15 , the magnitude 
of attenuation about 40dB or more is obtained with image frequency in case the 
center frequency of an intermediate frequency signal is 220MHz. Thus, the 
inductance to the reference potential terminal connected to the capacity of IDT 
and it can be set up, and it can respond also to the image frequency by the side 
of low-pass [ of a passband ]. 

[0061] Moreover, the band-pass filter 31 constitutes the same equal circuit as 
drawing 10 , and the center frequency is set as 947.5MHz. Since the resonance 
frequency of the resonator by the inductance to the reference potential terminal 
connected to the capacity of IDT allotted to two or more juxtaposition arms and it 
is set up near 1400MHz as this band-pass filter 31 is shown in drawing 11 , the 
magnitude of attenuation about 47dB or more is obtained with image frequency 
in case the center frequency of an intermediate frequency signal is 220MHz. 
[0062] That is, with the above-mentioned dual band surface acoustic wave filter, 
since the delta frequency fd2 of the delta frequency fd1 of the 1st surface 
acoustic wave center of filter frequency and image frequency, the 2nd surface 



acoustic wave center of filter frequency, and image frequency is made almost 
equal, both intermediate frequency signals are 220MHz. By this, the circuit which 
performs processing after an intermediate frequency signal can be 
communalized. 

[0063] In addition, although band-pass filters 21 and 31 are formed on same 
piezo-electricity substrate 13a, they may not be restricted to this, and they may 
constitute band-pass filters 21 and 31 from a gestalt of this operation with a 
respectively different piezo-electric substrate. It is better to use a respectively 
different different piezo-electric substrate in respect of a routing counter, a 
manufacturing cost, and a miniaturization in the direction constituted from on the 
same piezo-electricity substrate, when it changes the property of band-pass 
filters 21 and 31 greatly although it is good. 

[0064] Moreover, the surface acoustic wave filter explained with the gestalt of the 
1 st - the 3rd operation of this invention is used for transmitter equipment which 
was explained by drawing 16 , and the capacity of IDT and the resonance 
frequency of the trap resonator constituted from IDT by the inductance to a 
reference potential are suitably changed with the image frequency which is 
attenuated. 
[0065] 

[Effect of the Invention] As mentioned above, with the surface acoustic wave filter 
concerning this invention claims 1-10, since an inductance is added to the 
capacity of IDT, and a serial and it becomes a trap resonator, desired image 
frequency can be attenuated. 

[0066] Moreover, the resonance frequency of a trap resonator can attenuate the 
capacity of IDT, and it for either by the side of the high region of a passband, and 
low-pass by setting up the value of an in-series inductance suitably, and can 
respond also to RF-ization of an intermediate frequency signal. 
[0067] Moreover, since the resonance frequency of a trap resonator is only 
changed, image frequency can be attenuated, without spoiling a passband 
insertion loss. 



[0068] Moreover, since the trap resonator is constituted from structures which are 
carrying out present condition use, such as a capacity bonding wire of IDT, and 
an inductance of a package, the miniaturization of the whole surface acoustic 
wave filter is easy. 

[0069] moreover, with the surface acoustic wave filter concerning claims 3-10 
The delta frequency fd1 of the center frequency of said at least one surface 
acoustic element, and the image frequency produced in the case of frequency 
conversion of said superheterodyne system corresponding to this, said -- others, 
since the delta frequency fd2 of the center frequency of at least one surface 
acoustic element and the image frequency produced in the case of frequency 
conversion of said superheterodyne system corresponding to this is made almost 
equal among surface acoustic elements The circuit which performs processing 
after an intermediate frequency signal to two or more filters constituted by the 
surface acoustic element of these plurality can be communalized. Therefore, the 
components mark of a device are reducible. 
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[Brief Description of the Drawings] 

[Drawing 1] It is the top view of the surface acoustic wave filter concerning the 
gestalt of operation of the 1st of this invention. 
[Drawing 2] It is X-X-ray sectional view of drawing 1 . 

[Drawing 3] It is the representative circuit schematic of the surface acoustic wave 
filter of drawing 1 . 

[Drawing 4] It is the frequency-characteristics Fig. of the surface acoustic wave 
filter of drawing 1 . 

[Drawing 5] It is the top view of the surface acoustic wave filter concerning the 
1st modification of the gestalt of operation of the 1st of this invention. 
[Drawing 6] It is the representative circuit schematic of the surface acoustic wave 
filter of drawing 5 . 

[Drawing 7] It is the frequency-characteristics Fig. of the surface acoustic wave 
filter of drawing 5 . 

[Drawing 8] It is the top view of the surface acoustic wave filter concerning the 
2nd modification of the gestalt of operation of the 1st of this invention. 
[Drawing 9] It is the Y-Y line sectional view of drawing 8 . 
[Drawing 10] It is the representative circuit schematic of the surface acoustic 
wave filter of drawing 8 . 

[Drawing 1 1] It is the frequency-characteristics Fig. of the surface acoustic wave 
filter of drawing 8 . 

[Drawing 12] It is the frequency-characteristics Fig. of the surface acoustic wave 
filter concerning the gestalt of operation of the 2nd of this invention. 
[Drawing 13] It is the frequency-characteristics Fig. of the surface acoustic wave 
filter concerning the 1 st modification of the gestalt of operation of the 2nd of this 
invention. 

[Drawing 14] It is the top view of the surface acoustic wave filter concerning the 
gestalt of operation of the 3rd of this invention. 

[Drawing 15] It is the frequency-characteristics Fig. of the 1st band-pass filter 21 
of drawing 14 . 



[Drawing 16] It is the block diagram of the transmitter equipment of a 
superheterodyne system. 
[Description of Notations] 

1 Surface Wave Filter 

2 Package 

3 Surface Acoustic Element 
3a A piezo-electric substrate 

4 Bonding Wire 

5a, 5b I/O lateral electrode land 

5c, 5d, 5e Reference potential lateral electrode land 

6 Leading-about Electrode 

7a, 7b I/O side external terminal 

7c, 7d, 7e Reference potential side external terminal 

8a, 8b IDT allotted to the serial arm 

8c, 8d, 8e IDT allotted to the juxtaposition arm 

9a, 9b Input/output terminal 

9c, 9d, 9e, 9f, 9g Reference potential terminal 

10 Diamond Touch Section 
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